Phosphonopeptides are a class of unnatural peptides containing a tetrahedral phosphorus atom. They have been widely used as enzyme inhibitors, haptens for production of catalytic antibodies, antibacterial and herbicidal agents during the last three decades.
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Afterward, we hoped to synthesize phosphinopeptides, in which the aminoalkylphosphinic acid was located in the middle position of the peptides. Thus, we used amino amides or peptide amides instead of benzyl carbamate, aryldichorophosphines instead of dichlorophosphites in acetonitrile as solvent, and subsequent aminolysis with amino or peptide esters or hydrolysis to prepare phosphonopeptides, 7, 8 alcoholysis with hydroxyl esters to give rise to depsiphosphonopeptides (Scheme 1). Recently, we also reported the first and convergent synthesis of sulfonophosphinopeptides, 9 composed of an amino acid, aminoalkylphosphinic acid, and aminoalkanesulfonic acid residues, via the Mannich-type reaction of N-protected 2-aminoalkanesulfonamides, aldehydes, and aryldichlorophosphines and subsequent aminolysis with amino esters. The reactions are one-pot pseudo-four component condensation reaction (Scheme 2). In summary, our synthetic method is a convergent and atom-economic strategy for synthesis of phosphonopeptides, desiphosphonopeptides, phosphinopeptides and hybrid sulfonophosphinopeptides from simple starting materials and has good stereoselectivity. 
